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BEARING FOR LINEAR GUIDE RAIL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to Danish
Patent Application No. PA202070076 dated Feb. 6, 2020,
and is a U.S. national stage application under 35 U.S.C. 371
of co-pending International Application No. PCT/EP2021/
052922 filed on Feb. 8, 2021, the contents of each are
incorporated by reference herein in their entirety for all
purposes.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to a bearing, and
more particularly to a bearing for linear guide rails of mold
boxes used in injection molding processes.

BACKGROUND

[0003] Injection molding machines comprises an injection
unit and a clamping unit for operating a mold box. In
injection molding machines, mold boxes typically comprise
two mold half plates, or simply mold plates, arranged
moveably relative to each other and guided by a set of guide
rails. A clamping unit further comprises an actuator in the
form of a linear drive mechanism for pressing at least one of
the mold plates against one or more other mold plates,
during injection of molten plastic performed by the injection
unit. Typically, one mold plate is fixed relative to an injec-
tion molding machine and the set of guide rails, and the other
mold plate is slideable along the set of guide rails. Four
cylindrical guide rails are commonly arranged in parallel
and intersecting the four corners of the half plates. An
actuator, the linear drive mechanism, drives the sliding of
moveable half-plate/mold plate along the set of guide rails,
between a position, where the half-plates closes to form a
mold, and a position, where the half-plates are separated
from each other, so that a molded item may be removed from
the mold box.

[0004] The use of a set of four cylindrical guide rails, or
main guide rail pillars, provides for making a very stable
construction. It is however a disadvantage that such mold
box constructions are very complicated and expensive to
manufacture due to the high precision needed for making the
half-plates/mold plates slide on the set of parallel guide rails,
driving tight tolerance demands. Further, during use mold
boxes are subject to uneven temperature distribution, caus-
ing uneven wear on the mold box parts. It is also a problem
that the guide rails makes it difficult to design for auxiliary
functions for example ejection pins, extraction arms etc.

[0005] Bearings for cylindrical guide rails are well known.
However, providing a bearing for a planar surface presents
some unexpected trouble. A bearing needs to have a certain
contact area. However, contact between planar surfaces of a
guide rail as proposed and entirely planar bearing surface of
a bearing element will result in problems at the edges, where
the contact surface ends. When the guide rail and/or the half
plate (mold plate) moving on the guide rail is subjected to
uneven load distribution causing torsional forces, such an
edge will cause increased wear on the guide rail/and or the
bearing. In theory, such an effect may be alleviated by
“rounding” the edge, or at least making a ledge in an angle
to the bearing surface.
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[0006] However, if the stability of the contact in the
bearing is to be maintained, it is necessary to provide such
a rounding with a very small angle. It is expected that over
the width of a typical half plate, it is not possible to make
such a low angle rounding. This could in theory be alleviated
by increasing the length of the bearing, e.g., by increasing
the thickness off the half plates/mold plates. However, this
would be undesirably at least for space saving reasons.
[0007] Another problem, which would not be solved even
with an increased length of the bearing, is that—in prac-
tice—it is generally very difficult to make a small angle
“rounding” without introducing a (microscopic) edge
between the planar surface and the rounded surface of the
bearing. Even such a very small edge may break the oil film
on thee bearing surfaces and increase wear or cause the
bearing surfaces to lock.

[0008] Therefore, there is a need for an alternative bearing
for polygonal cross section guide rails for mold boxes.

SUMMARY

[0009] It is therefore an object of the disclosure to solve
the disadvantages of the prior art systems, and to increase
the variety of options.

[0010] The objects of the disclosure are—in a first aspect
of'the disclosure obtained by a bearing between planar guide
surfaces of a guide rail pillar of a mold box and a mold plate
of the mold box, the mold plate being moveably arranged on
the guide rail, the guide rail having a longitudinal axis, the
bearing comprising a bearing element,

[0011] wherein the bearing element has a main body
part with a first end and a second end and a through-
going opening for receiving said guide rail pillar, the
through-going opening extending from said first end to
said second end through said body part, and the
through-going opening having one inner surface for
each planar guide surface of the guide rail pillar,

[0012] wherein, for at least one of the guide surfaces of
the guide rail pillar, the bearing element comprises a
first planar bearing surface and a second planar bearing
surface arranged in a common plane and parallel to the
planar guide surface, and spaced apart in the direction
of the longitudinal axis, the first bearing surface
arranged at the first end and the second bearing surface
arranged at the second end of the bearing element,

[0013] wherein the first and second bearing surfaces are
elevated above the corresponding inner surface of the
through-going opening,

[0014] wherein the first and second bearing surfaces are
separated by an intermediary surface portion being
retracted from the common plane of the two bearing
surfaces, and

[0015] wherein, below each of the first and second
bearing surfaces, a cavity is formed in the bearing
element, such that a portion of the bearing element is
provided with a resilience relative to the main body part
of the bearing eclement.

[0016] Preferably, the bearing element comprises two pla-
nar bearing surfaces arranged as described above for each
inner surface of the through-going opening.

[0017] The cavity below (under) the first bearing surface
allows the portion (on which the first bearing surface is
formed) to flex relative to the main body part proper, thereby
providing the mentioned resilience. Similarly, the cavity
below the second bearing surface allows the portion (on
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which the second bearing surface is formed) to flex relative
to the main body part proper, thereby providing the men-
tioned resilience.

[0018] Inanembodiment the cavity below the first bearing
surface comprises a primary cavity extending into the main
body part of the bearing element from an end surface at the
first end, and wherein the cavity below the second bearing
surface comprises a primary cavity extending into the main
body part of the bearing element from an end surface at the
second end.

[0019] In a further embodiment the cavity below each of
the first and second bearing surfaces is formed as a ledge.
[0020] The ledges’ may be formed with surfaces angled
relative to the inner surface.

[0021] In a further embodiment the first and the second
bearing surfaces and the intermediary surface portion are
formed on a detachable plate member,

[0022] wherein the detachable plate member is arranged
in an elongate depression formed in the inner surface of
the through-going opening through the bearing ele-
ment, which elongate depression extends from said first
end to said second end of the bearing element.

[0023] In this embodiment, the portions of the bearing
element provided with a resilience relative to the main body
part by the cavities formed in the bearing element form part
of the detachable plate member.

[0024] The reverse side of the detachable plate member,
relative to the first and the second bearing surfaces may be
formed with a single planar surface. In other embodiments
however, the detachable plate member, on a reverse side
relative to the first and the second bearing surfaces com-

prises
[0025] a first abutment surface;
[0026] a second abutment surface; and
[0027] an intermediary surface portion being retracted

from a common plane of the two abutment surfaces.
[0028] In a further embodiment, the elongate depression
formed in the inner surface of the through-going opening
through the bearing element comprises
[0029] a first abutment plateau at the second first end of
the bearing element;
[0030] a second abutment plateau at the second end of
the bearing element, and
[0031] an intermediary depression formed between the
first and second abutment plateaus.
[0032] Thus, in embodiments where the elongate depres-
sion formed in the inner surface is formed with an even
bottomed surface, the retracted surface portion forms a void
or space between the even bottomed surface and the detach-
able plate member, thereby increasing the flexibility of the
bearing.
[0033] In embodiments, where the elongate depression
formed in the inner surface is formed with the first and
second abutment plateaus separated by the intermediary
depression, and the reverse side of the detachable plate
member, relative to the first and the second bearing surfaces
is formed with a single planar surface, a similar void or
space is formed between the single planar surface of the
detachable plate member and the intermediary depression
between the abutment plateaus whereby a similar increased
flexibility of the bearing may achieved.
[0034] In embodiments, where the elongate depression
formed in the inner surface is formed with the first and
second abutment plateaus separated by the intermediary
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depression, and where the reverse side of the detachable
plate member, relative to the first and the second bearing
surfaces, is formed with retracted surface portion between
the first and second abutment surfaces, an increased size
void or space is formed between the elongate depression and
the detachable plate member, whereby an increased flexibil-
ity of the bearing may achieved.
[0035] It is noted that in embodiments, where the elongate
depression formed in the inner surface is formed with the
first and second abutment plateaus separated by the inter-
mediary depression, and where the reverse side of the
detachable plate member, relative to the first and the second
bearing surfaces, is formed with retracted surface portion
between the first and second abutment surfaces, the abut-
ment surfaces and the abutment plateaus re configured for
abutting on each other.
[0036] Not shown locking means may keep the detachable
plate member locked in the correct position in the elongate
depression 57.
[0037] In a further embodiment, the cavity below the first
bearing surface comprises a secondary cavity extending into
the main body part of the bearing element from the inner
surface of the through-going opening from a position adja-
cent to the first bearing surface; and
[0038] wherein the cavity below the second bearing
surface comprises a secondary cavity extending into the
main body part of the bearing element from the inner
surface of the through-going opening from a position
adjacent to the second bearing surface.
[0039] In an embodiment hereof the secondary cavity
adjacent to the first bearing surface and the secondary cavity
adjacent to the second bearing surface each comprise one
first cavity portion extending in a direction perpendicular to
a plane of the inner surface of the through-going opening
and one second cavity portion extending from the first cavity
portion in a direction parallel to the inner surface of the
through-going opening.
[0040] In a further embodiment, the portions of the bear-
ing element provided with a resilience relative to the main
body part by the cavities formed in the bearing element are
formed integral with the main body part of the bearing
element.
[0041] For example the main body part of the bearing
element may be formed in one piece and the cavity portions
may be shaped by milling the cavity in the main body part.
In other embodiments, the bearing element may be formed
in one piece in an additive manufacturing process.
[0042] In such embodiments, the cavity forms a bridge
between the main body part as such and the portion on which
the first bearing surface is formed. This bridge thereby has
a diminished material thickness, which will provide a
desired resilience. Similarly, the cavity forms a bridge
between the main body part as such and the portion on which
the second bearing surface is formed.
[0043] In a further embodiment, wherein two separations
are provided in the bearing element adjacent to each of the
first and the second bearing surface, the separations extend-
ing along a direction parallel to the longitudinal axis, and in
an entire length of the bearing surface, and the separations
extending from the inner surface of the through-going
opening into the main body part.
[0044] In embodiments thereof, where the portions of the
bearing element provided with a resilience relative to the
main body part by the cavities formed in the bearing element
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are formed integral with the main body part of the bearing
element the main body part of the bearing element may be
formed in one piece and the portions may be shaped by
milling the cavity and/or the separations in the main body
part.
[0045] In further embodiment, the guide rail pillar com-
prises two parallel planar guide surfaces and where the
bearing element comprise two opposed parallel inner sur-
faces corresponding to the two parallel planar guide sur-
faces, and where each of the two opposed parallel inner
surfaces comprises at least one set of first and second
bearing surfaces.
[0046] In further embodiment, the guide rail pillar com-
prises a first two parallel planar guide surfaces and a second
two parallel planar guide surfaces perpendicular to the first
two parallel planar guide surfaces, and where the bearing
element comprise a first two opposed parallel inner surfaces
corresponding to the first two parallel planar guide surfaces,
and a second two opposed parallel inner surfaces corre-
sponding to the second two parallel planar guide surfaces,
and where each of the parallel inner surfaces comprises at
least one set of first and second bearing surfaces.
[0047] In a further embodiment, the bearing element is
arranged in an opening through the moveable mold plate of
the mold box.
[0048] The objects of the disclosure may—in a second
aspect—be obtained by a mold box for an injection molding
machine, the mold box comprising
[0049] a first mold plate;
[0050] a second mold plate movably arranged relative
to the first mold plate; and
[0051] a guide rail system configured for guiding the
second mold plate linearly away from and towards the
first mold plate,

[0052] wherein the guide rail system comprises a guide
rail pillar,
[0053] wherein the guide rail pillar has a longitudinal

axis and a cross sectional shape perpendicular the
longitudinal axis, and wherein the cross-section forms
a polygon,

[0054] wherein the guide rail pillar comprises planar
guide surfaces equivalent to the number of sides in the
polygonal cross-sectional shape of the guide rail pillar;
and

[0055] wherein a bearing according to any one of the
embodiments of the first aspect described above, is
arranged between the planar guide surfaces of the guide
rail pillar and the second mold plate.

[0056] In an embodiment also the first mold plate may be
moveably arranged on the guide rail pillar wherein a bearing
according to any one of the embodiments of the first aspect
described above, is arranged between the planar guide
surfaces of the guide rail pillar and the first mold plate.
[0057] In further embodiments, the guide rail system
comprises a single guide rail pillar only.

[0058] In a further embodiment, the single guide rail pillar
extends through a second opening in the second mold plate
and first opening in a first mold plate and further, the second
opening in the second mold plate is formed centrally in the
second mold plate and the first opening in the first mold plate
is formed centrally in the first mold plate.

[0059] In a third aspect of the disclosure the objects may
be obtained by an injection molding machine comprising a
mold box according to the first aspect of the disclosure.
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[0060] More particularly, in the third aspect, the objects of
the disclosure are achieved by an injection molding machine
comprising
[0061] a mold box comprising a first mold plate and a
moveable second mold plate;
[0062] a linear drive mechanism for moving the second
mold plate; and
[0063] an injection unit,
[0064] the mold box further comprising
[0065] a base plate connected to the frame of the
injection machine and to the first mold plate; and
[0066] a guide rail system configured for guiding the
second mold plate linearly away from and towards the
first mold plate,
[0067] wherein the second mold plate is movably
arranged relative to the first mold plate, and driven by
the linear drive mechanism,

[0068] wherein the guide rail system comprises a guide
rail pillar,
[0069] wherein the guide rail pillar has a longitudinal

axis and a cross section perpendicular the longitudinal
axis, where the cross-section forms a polygon;

[0070] wherein the guide rail pillar comprises planar
guide surfaces equivalent to the number of sides in the
polygonal cross-sectional shape of the guide rail pillar;
and

[0071] wherein a bearing according to any one of the
embodiments of the first aspect described above is
arranged between the planar guide surfaces of the guide
rail pillar and the second mold plate.

[0072] In an embodiment also the first mold plate may be
moveably arranged on the guide rail pillar wherein a bearing
according to any one of the embodiments of the first aspect
described above, is arranged between the planar guide
surfaces of the guide rail pillar and the first mold plate.
[0073] In further embodiments, the guide rail system
comprises a single guide rail pillar only.

[0074] In a further embodiment, the single guide rail pillar
extends through a second opening in the second mold plate
and first opening in a first mold plate and further, the second
opening in the second mold plate is formed centrally in the
second mold plate and the first opening in the first mold plate
is formed centrally in the first mold plate.

[0075] Above, and in the following, when referring to a
guide rail system, a guide rail or guide rail pillar, reference
may be made to any guide system, positioning system or
alignment system of a mold box, a clamping unit or an
injection molding machine. However, a preferred use of the
bearing is with polygonal cross-shape main guide rail pil-
lars, i.e. the main guide rail system of a mold box, a
clamping unit or an injection molding machine. Main guide
rail pillars, having a first end and a second, where the first
end of the main guide rail pillar is connected to a fixed base
plate, where the base plate is connected to an immobile
relative to a frame of the injection molding machine or at
least a frame of the clamping unit of the injection molding
machine. Further, the second end of the main guide pillar(s)
is/are connected to a second end structure of a clamping unit,
which second end structure may be a plate and is arranged
at a second end of the clamping unit frame. Further the
second end structure is connected to an immobile relative to
a frame of the injection molding machine or at least a frame
of the clamping unit of the injection molding machine.
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[0076] A main guide rail system and any main guide rail
pillars, thereof, are separate from any alignment system, and
different therefrom.

[0077] It should be emphasized that the term “comprises/
comprising/comprised of”” when used in this specification is
taken to specify the presence of stated features, integers,
steps or components but does not preclude the presence or
addition of one or more other features, integers, steps,
components or groups thereof.

[0078] It should be appreciated that the subject technology
can be implemented and utilized in numerous ways, includ-
ing without limitation as a process, an apparatus, a system,
a device, a method for applications now known and later
developed. These and other unique features of the system
disclosed herein will become more readily apparent from the
following description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0079] In the following, the disclosure will be described in
greater detail with reference to embodiments shown by the
enclosed figures. It should be emphasized that the embodi-
ments shown are used for example purposes only and should
not be used to limit the scope of the disclosure.

[0080] FIG. 1 schematically shows an outline of a prior art
injection molding machine.

[0081] FIG. 2, in a perspective view, shows components of
a prior art mold box with two half-plates and a set of
cylindrical guide rails.

[0082] FIG. 3A, in a perspective view, shows a mold box
according to one embodiment of the disclosure in a first
position.

[0083] FIG. 3B, in a front view, shows the mold box of
FIG. 3A in a sectional side view, shows the mold box of FIG.
3A.

[0084] FIG. 3C, in a sectional side view, shows the mold
box of FIGS. 3A and 3B.

[0085] FIG.4A, in a perspective view, shows the mold box
of FIGS. 3A-C in a second position.

[0086] FIG. 4B, in a front view, shows the mold box of
FIG. 4A.
[0087] FIG. 4C, in a sectional side view, shows the mold

box of FIGS. 4A and 4B.

[0088] FIG. 5, in an exploded perspective view, shows the
mold box of FIGS. 3A-C and 4A-C.

[0089] FIG. 6A, in a sectional view, shows a bearing
between a guide rail with planar surfaces and a mold plate
slidably arranged thereon, a bearing element arranged
between the guide rail and the mold plate, in a situation
where there are no torsional forces on the mold plate or the
guide rail.

[0090] FIG. 6B shows the bearing of FIG. 6A in a situation
where the guide rail or the mold plate is subjected to
torsional forces.

[0091] FIG. 6C, show detail of FIG. 68.

[0092] FIG. 7A, in a perspective view, shows a bearing
element with separate bearing plate parts for a bearing
according to a first embodiment of the disclosure.

[0093] FIG. 78, in a perspective view, shows a bearing
plate part for the bearing element of FIG. 7A.

[0094] FIG. 7C, shows a detailed view of the bearing plate
part arranged in the bearing element of FIG. 7A.

[0095] FIG. 7D, in a rear view, shows the bearing element
of FIG. 7A.
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[0096] FIG. 7E shows a section A-A though the bearing
element of FIG. 7D.

[0097] FIG. 7F shows a section B-B though the bearing
element of FIG. 7D.

[0098] FIG. 8A, in a perspective view, shows a bearing
element with integrated bearing surface parts for a bearing
according to a second embodiment of the disclosure.
[0099] FIG. 8B, shows a detailed view of one integrated
bearing surface part of the bearing element of FIG. 8A.

[0100] FIG. 8C in a rear view, shows the bearing element
of FIG. 8A.
[0101] FIG. 8D shows a section A-A though the bearing

element FIG. 8C.

[0102] FIG. 8E shows a section B-B though the bearing
element of FIG. 8C.

[0103] FIG. 9A, in a perspective view, shows a bearing
element with alternatively shaped bearing surface parts for
a bearing according to a third embodiment of the disclosure.
[0104] FIG. 9B, shows a detailed view of one integrated
bearing surface part of the bearing element of FIG. 9A.

[0105] FIG. 9C in a rear view, shows the bearing element
of FIG. 9A.
[0106] FIG. 9D shows a section A-A though the bearing

element of FIG. 9C.

[0107] FIG. 9E shows a section B-B though the bearing
element of FIG. 9C.

[0108] FIG. 10A, in a perspective view, shows a bearing
element with profiled bearing surfaces for a bearing accord-
ing to another aspect of the disclosure.

[0109] FIG. 10B shows a detailed view of one profiled
bearing surface of the bearing element of FIG. 10A.

[0110] FIG. 10C, in a rear view, shows the bearing element
of FIG. 10A.
[0111] FIG. 10D shows a section A-A though the bearing

element of FIG. 10C.

[0112] FIG. 10E shows a section B-B though the bearing
element of FIG. 10C.

[0113] FIG. 10F, in a side sectional view, shows a detail of
a profile of a bearing surface of FIG. 10E.

[0114] FIG. 11A, in a sectional view, shows a bearing
between a guide rail with planar surfaces and a mold plate
slidably arranged thereon, a bearing element according to
yet another aspect of the disclosure arranged between the
guide rail and the mold plate, in a situation where there are
no torsional forces on the mold plate or the guide rail.
[0115] FIG. 11B shows the bearing of FIG. 11A in a
situation where the guide rail or the mold plate is subjected
to torsional forces.

DETAILED DESCRIPTION

[0116] The subject technology overcomes many of the
prior art problems associated with bearings for linear guide
rails. The advantages, and other features of the technology
disclosed herein, will become more readily apparent to those
having ordinary skill in the art from the following detailed
description of certain preferred embodiments taken in con-
junction with the drawings which set forth representative
embodiments of the present technology and wherein like
reference numerals identify similar structural elements.
Directional indications such as upward, downward, right,
left and the like are used with respect to the figures and not
meant in a limiting manner.

[0117] FIG. 1 illustrates schematically an injection mold-
ing machine 200 as known in the art. The injection molding
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machine 200 generally comprises an injection unit 210,
shown in the left side of the figure, and a clamping unit 270,
shown in the right side of the figure. The injection unit 210
handles injection of plastic material into a mold formed in
the clamping unit 270 of the injection molding machine 200.
The injection unit 210 and the clamping unit 270 of the
injection molding machine 200 are attachable to a mount/
frame 201.

[0118] Injection molding machines 200 generally works in
the following way: Plastic granules 105 are fed into the
barrel 260 of a reciprocating screw 220 of the injection unit
210 via a hopper 240. The reciprocating screw 220 is driven
by a drive mechanism 230, such as an electrical motor. The
plastic granules 105 fed through the hopper 240 are then
transported towards the clamping unit 270 by the reciprocal
screw, while being compacted and they are heated by
heating devices 250 surrounding the reciprocating screw
220, until they melt and reach a suitable viscosity at a nozzle
225 at the entrance to the clamping unit 270 with the mold.
The mold is formed in a mold box 1.

[0119] The fluid plastic material is fed from the nozzle 225
through sprue channels 226 in a base plate 10 of the mold
box 1, and reaches a mold cavity 21 formed in a first mold
plate 20 of the mold box 1. The first mold plate 20 of the
mold box 1 is connected to the base plate 10. The base plate
10 is connected to the frame 201. A second mold plate 30
which may comprise a mold core and/or further portions of
a mold cavity is arranged moveably relative to the first mold
plate 20, such that the mold box 1 may be completely closed
(clamped together) to allow injection of the melted plastic,
and such that the mold box 1 may be opened to extracted a
molded object 100 (see FIG. 2).

[0120] In FIG. 1, the second mold plate 30 is attached to
a moveable platen 290. The moveable platen 290—and
thereby the second mold plate 30—is slideably arranged on
a set of cylindrical guide rails 40". Typically, the clamping
unit 270 of injection molding machines 200 comprises four
cylindrical guide rails 40" for guiding the movement of the
moveable platen 290 with the second mold plate 30. The
movement of the moveable platen 290 with the second mold
plate 30 is performed by a linear drive mechanism 280,
typically a hydraulic mechanism.

[0121] Still referring to FIG. 1, each of the (main) guide
rail pillars 40" of the (main) guide rail system of the mold
box 1 of the clamping unit 270 has an elongate body, which
is cylindrical, and has a first end 443 and a second end 444.
The first end 443 is fixed to the base plate 10, which is fixed
to a frame (not shown) of the clamping device 270. The
frame of the clamping unit 270 may form part of the frame
201 of the injection molding machine 200, or may be fixed
thereto.

[0122] The opposite end, the second end 444, of the
elongate body of each main guide rail pillars 40" is fixedly
connected to a second end structure 15 of the clamping unit
270. The second end structure 15 of the clamping unit 270
is fixed to the frame (not shown) of the clamping device 270,
which, as mentioned in the previous paragraph, may form
part of the frame 201 of the injection molding machine 200,
or may be fixed thereto.

[0123] The second end structure 15 may also, as shown in
FIG. 1, form a mount for the linear drive mechanism 280.
[0124] Now, returning to the moveable platen 290 with the
second mold plate 30 of FIG. 1, this moveable platen 290
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comprises through-going slide bearings, or ball bearings,
slidably receiving the cylindrical guide rails 40".

[0125] In an injection process, the linear drive mechanism
280 clamps the first mold plate 20 and the second mold plate
30 together, whereupon plastic is injected from the recipro-
cal screw 220 through the nozzle 225 and into the mold
cavity 21. When the plastic has filled the mold cavity 21
completely, and has cooled sufficiently for the plastic to be
in solid state, then the linear drive mechanism 280 moves the
second mold plate 30 away from the first mold plate 20, and
the molded object (not distinctly shown) is ejected from the
mold cavity 21 in the first mold plate 20. The ejection of the
molded object is typically done by ejector pins (not shown)
formed in/through the base plate 10.

[0126] FIG. 2 shows a prior art mold box 1 for an injection
molding machine 200 (as outlined in FIG. 1), and a molded
object 100. The mold box 1 is shown in a separated state
where the molded object 100 is visible between two half
plates, or mold plates 20, 30 of the mold box 1. Thus, the he
mold box 1 comprises two mold plates 20, 30. A first mold
plate 20, here shown to comprise a mold cavity 21 of'a mold,
is connected to a base plate 10 of the mold box 1. The first
mold plate 20 and the base plate 10 may form one integrated
part, or they may be formed as separate parts and joined
subsequently by suitable means, e.g. bolts. A mold cavity 21
is formed as a depression in a surface of the first mold plate
20.

[0127] The first mold plate 20—via the base plate 10—can
be connected to an injection molding machine 200, e.g. as
described above. The base plate 10 may thus be connected
to a frame 201 as shown in FIG. 1.

[0128] A second mold plate 30 is moveably arranged
relative to the first mold plate 20 and the injection molding
machine 200. The second mold plate 30 is slideably
arranged on a set of guide rails 40" of a guide rail system
configured for guiding the second mold plate 30 linearly
away from and towards the first mold plate 20.

[0129] The set of guide rails 40" comprises four cylindri-
cal guide rails 40". The guide rails 40" are arranged to slide
over bearings (not shown) provided through the second
mold plate 30. In FIG. 2 only a portion of the guide rails 40"
is seef.

[0130] The guide rails 40" are fixedly secured in the
openings 24 provided in the first mold plate 20. There is one
opening 24 per guide rail 40".

[0131] In FIG. 2 the cylindrical guide rails 40" extend
through openings through the second mold plate 30 itself, as
opposed to the version shown in FIG. 1, where the second
mold plate 30 is connected to a moveable platen 290, which
has bearings for the guide rails 40".

[0132] The second mold plate 30 is shown with a core 31
configured for mating with the mold cavity 21 in the first
mold plate 20 to form a shape corresponding to the molded
object 100.

[0133] FIGS. 3-5 shows a mold box 1 according to an
embodiment of the disclosure. The mold box 1 comprises a
base plate 10 and a first mold plate 20 connected thereto.
During use in injection molding processes, the first mold
plate 20 is fixed in position relative to the base plate 10. The
base plate 10 is fixedly connectable to an injection molding
machine, e.g. as described in connection with the prior art
injection molding machine 200 shown in FIG. 1. The first
mold plate may comprise one or more mold cavities (not
shown) formed as depressions in a first surface 22 of the first
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mold plate 20. An opposite side, second side 23 of the first
mold plate 20 faces the base plate 10, see e.g. FIG. 5.
[0134] The first mold plate 20 may be formed integrally
with the base plate 10, or it may—as shown in FIGS.
3-5—be formed as individual/separate parts and subse-
quently be joined/connected, such that the first mold plate 20
is fixed to the base plate 10 at least during the injection
molding process. The first mold plate 20 may be connected
to the base plate using for example bolts.

[0135] The one or more mold cavities 21 (not distinctly
shown) may be formed in one or more cassettes attachable
on, or insertable in suitable recesses in, the first surface 22
of the first mold plate 20.

[0136] Further, the first mold plate 20 and or the base plate
10 may be equipped with sprue channels and runner chan-
nels necessary to connect the one or more mold cavities 21
in the first mold plate 20 with an injection nozzle 225 of an
injection molding machine 200, such as an injection mold-
ing machine as shown in FIG. 1.

[0137] The mold box 1 according to the disclosure—and
as shown in FIGS. 3-5—further comprises a second mold
plate 30.

[0138] The second mold plate 30 is movably arranged
relative to the first mold plate 20. Thereby, the second mold
plate 30 is also movably arranged relative to the base plate
10.

[0139] The mold box 1, according to the disclosure as
shown in FIGS. 3-5, further comprises a guide rail system
40' configured for guiding the second mold plate linearly
away from and towards the first mold plate 20.

[0140] The guide rail system 40' allows the second mold
plate 30 to be movably arranged relative to the base plate 10.
[0141] In other not shown embodiments, the first mold
plate 20 may also be movably arranged, relative to the base
plate 10, the injection molding machine 200 further com-
prising means for moving the first base plate 20 on the guide
rail system 40'.

[0142] In yet another embodiment, the mold box 1 may
comprise a third plate (not shown) arranged between the first
and second mold plates 20, 30, where for example runner
channels are arranged in the third plate. Such a third plate
may be fixed relative to the base plate 10 or it may be
moveable on the guide rail system 40" in order to facilitate
de shaping of the runner channels.

[0143] As shown in FIGS. 3-5, the guide rail system 40'
comprises a single guide rail pillar 40. In principle, the guide
rail system may 40' may comprise more than a single guide
rail pillar, but only one is needed.

[0144] The guide rail pillar 40 is elongate, having a first
end 43 and second end 44, an elongate body part 41
extending between the first end 43 and the second end 44,
and a longitudinal axis A. The guide rail pillar 40 has a cross
sectional shape perpendicular to the longitudinal axis A.

[0145] The cross-section/cross-sectional shape forms a
polygon.
[0146] A polygon or polygonal shape is inclusive of any

2-dimensional shape formed with straight lines. Triangles,
quadrilaterals, pentagons, and hexagons are all examples of
polygons.

[0147] There are two main types of polygon—regular and
irregular. A regular polygon has equal length sides with
equal angles between each side. Any other polygon is an
irregular polygon, which by definition has unequal length
sides and unequal angles between sides. In principle, the
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cross-section of the guide pillar according to the disclosure
may have any polygonal shape.

[0148] However, as shown in FIGS. 3-5, the polygonal
shape may in some embodiments be rectangular.

[0149] In some embodiments a longer side length of the
rectangular cross section/crass-sectional shape may be
arranged vertically. Thus, the rectangular shape of the guide
rail pillar 40 is oriented such that a longer side of the
rectangular shape extends vertically and a shorter side of the
rectangular shape extends horizontally.

[0150] In any case, the guide rail pillar 40 having a
cross-section/cross-sectional shape forming a polygon will
result in the guide rail pillar 40 having a set of planar guide
surfaces 45', 45", 46', 46" for cooperating with a bearing
element 51 arranged on the second mold plate 30. The
number of planar guide surfaces on the guide rail pillar 40
will depend on the number of sides of the polygonal cross-
section/cross-sectional shape of the guide rail pillar 40. The
guide rail pillar 40 shown in FIGS. 3-5 having a rectangular
cross section has two wider planar guide surfaces 45', 45"
and two narrower planar guide surfaces 46', 46". The two
wider planar guide surfaces 45', 45" are parallel to each other
and formed on opposed sides of the guide rail pillar 40.
[0151] Similarly, the two narrower planar guide surfaces
46', 46" are parallel to each other and formed on opposed
sides of the guide rail pillar 40, but perpendicular to the two
wider planar guide surfaces 45', 45".

[0152] The second mold plate may comprise one or more
mold cores (not shown) extending outward from a first
surface 32 of the second mold plate 30, facing the first
surface of the first mold plate 20. An opposite side, second
surface 33 of the second mold plate 320 faces away from the
first mold plate 20 and the base plate 10, see e.g. FIG. 5. The
second mold plate 30 is arranged moveably relative to the
first mold plate 20, such that the mold box may be com-
pletely closed (clamped together) to allow injection of the
melted plastic, and such that the mold box 1 may be opened
to extracted a molded object, e.g. similar to the molded
object 100 shown in FIG. 2.

[0153] As is the case with the first mold plate 20,
described above, one or more mold cores (not distinctly
shown) and/or further portions of mold cavities may in
further embodiments be formed in one or more cassettes
attachable on or insertable in suitable recesses in the first
surface 32 of the second mold plate 30.

[0154] As is the case with the prior art examples described
above, the mold box 1 according to the disclosure may form
part of a clamping unit 270 of an injection molding machine
200, in this case however with a single polygonal cross-
section guide rail pillar 40 (instead of the four cylindrical
guide rails 40", shown in FIG. 1) for guiding the movement
of the second mold plate 30. The movement of the second
mold plate 30 is performed by a linear drive mechanism 280,
for example a hydraulic mechanism.

[0155] As shown in FIGS. 3-5, the guide rail pillar 40
extends through a second opening 130 in the second mold
plate 30. The first opening 130 in the second mold plate 30
is a through-going opening extending all the way through
the second mold plate 30.

[0156] The second opening 130 in the second mold plate
30 preferably has a cross sectional shape corresponding to
the cross-sectional shape of the guide pillar 40 such that the
guide pillar 40 may be slidably arranged therein.
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[0157] Preferably, the second opening 130 in second mold
plate 30 is provided with a bearing 50, such as a slide
bearing. In this case the second opening 130 in the second
mold plate 30 is configured to receive the bearing 50.
[0158] The bearing 50 comprises a bearing element 51
with inner surfaces configured for contacting the planar
surfaces of the guide rail pillar 40. The bearing element 51
may as shown in e.g. FIG. 5§ have a main body part 52 and
flange 53 having a larger cross sectional extent than that of
the main body part 51, see e.g. FIG. 5. In such cases the
second opening 130 in the second mold plate 30 may
comprise one first section 131 configured for receiving the
main body part 52 of the bearing element 51, and another,
second section 132 with a larger cross-sectional extend than
the first section 131, and configured for receiving the flange
53 of the bearing element 51, see e.g. FIG. 4C.

[0159] As shown in FIGS. 3-5, the guide rail pillar 40
extends through a third opening 150 formed in the bearing
50. The third opening 150 in the bearing element 51 is a
through-going opening extending all the way through the
bearing element 51. The third opening 150 in the bearing
element 51 preferably has a cross sectional shape corre-
sponding to the cross-sectional shape of the guide pillar 40
such that the guide pillar 40 may be slidably arranged
therein.

[0160] As shown in FIGS. 3-5, the guide rail pillar 40 also
may extend through a first opening 120 in the first mold plate
20. The first opening 120 in the first mold plate 20 is a
through-going opening extending all the way through the
first mold plate 20. The first opening 120 in the first mold
plate 20 preferably has a cross sectional shape correspond-
ing to the cross-sectional shape of the guide pillar 40 such
that the guide pillar 40 may be received and fixedly
anchored.

[0161] The guide rail pillar 40 may have a main body part
41 and flange or protrusion 42 having a larger cross sectional
extent than that of the main body part 41, see e.g. FIG. 5. In
such cases, and as shown in e.g. FIG. 4C, the first opening
120 in the first mold plate 20 may comprise one first section
121 configured for receiving the main body part 41 of the
guide rail pillar 40, and another, second section 122 with a
larger cross-sectional extend than the first section 121, and
configured for receiving the flange 42 of the guide rail pillar
40, see e.g. FIG. 4C. The guide rail pillar 40 at a first end 43
thereof may thereby be provided with a protrusion 41
configured for cooperating with an enlargement 121 of the
second opening 120 in the first mold plate 20.

[0162] Thus, the guide rail pillar 40 is anchored in first
opening 120 through the first mold plate 20.

[0163] In either case, and as shown in FIGS. 3-5, the
second opening 130 in the second mold plate 30 is formed
centrally in the second mold plate 30. In this case, it follows
that the first opening 130 in the first mold plate 30 is also
formed centrally in the second mold plate 30.

[0164] The one or more mold cavities may be formed
around the first opening 130 in the first mold plate 20.
Further, mating mold cores may be formed around the
second opening in the movable, second mold plate 30.
[0165] FIGS. 3A-C, in various views, show a mold box 1
according to one embodiment of the disclosure in a first
position, where the first and second mold plates 20, 30 are
in close contact and clamped together. This illustrates a
position, where plastic may be injected into the mold cavity
(not distinctly shown) formed between the first and second
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mold plates 20, 30. Correspondingly, FIGS. 4A-C show the
mold box of FIGS. 3A-C in a second position, where the first
and second mold plates 20, 30 are separated from each other.
This illustrates a position, where molded objects may be
removed from the mold cavity.

[0166] FIGS. 6A-C, in a sectional view, show a guide rail
pillar 40 and a second mold plate 30 slidably arranged
thereon. The guide rail pillar 40 is of the type described
above, having a polygonal cross section (perpendicular to
the elongate axis of the guide rail pillar 40), such as a square
or rectangular cross section. Thus, as shown in FIGS. 6A-C,
the guide rail pillar 40 has two planar guide surfaces 45',
45"arranged parallel to one another.

[0167] A bearing 50 is formed between the second mold
plate 30 and the guide rail pillar 40. The bearing comprises
a bearing element 51 arranged in a second opening 130
through the second mold plate 30 as described above. The
bearing element 51 may be fixedly mounted in the second
opening 130.

[0168] The bearing element 51 has a through-going open-
ing, third opening 150, formed there through. The third
opening 150 is shaped and sized to mate at least with the two
planar guide surfaces 45, 45" of the guide rail pillar 40, and
configured to allow the second mold plate 30 with the
bearing element 51 to slide reciprocally and linearly on the
guide rail pillar 40 in a direction parallel to the longitudinal
direction of the guide rail pillar 40.

[0169] The third opening 150 for this purpose has two
parallel internal bearing surfaces 155', 155". As shown in
FIGS. 6 A-C, the parallel internal bearing surfaces 155', 155"
in this case are formed across the entire width of the bearing
element 51 and the second mold plate 30. Theoretically, his
would be beneficial to take up any torsional forces on the
second mold plate during the molding process.

[0170] FIG. 6A shows a situation where there are no
torsional forces on the second mold plate 30 or the guide rail
pillar 40. However, especially if the mold box 1 guide rail
system 40' has only a single guide rail pillar 40, there is a
risk that an uneven pressure influences the second mold
plate 30 relative to the guide rail pillar 40 such that the
second mold plate 30 is forced to rotate slightly relative to
the guide rail pillar 40. Such a situation is shown in FIG. 6B.
The encircled area shown in dashed line in FIG. 6B is blown
up in FIG. 6C. From FIG. 6C it is evident that torsion
between the second mold plate and the guide rail pillar may
result in two line contacts 155™, 155"". Line contact
increases contact pressure between the guide rail pillar 40
and the bearing element 51, and can cause the bearing 50 to
lock, resulting in abrasive wear on both bearing element 51
and guide rail pillar 51. The bearing thus experiences both
static loads and dynamic friction, making it difficult to
design for optimum performance in all load cases.

[0171] As illustrated in FIGS. 10A-F, of which FIGS.
10A-E are not to scale, this problem may be overcome by
removing a portion of material from the internal bearing
surfaces 155'. 155" to form a ledge or “rounding” 156, 156"
of' the internal bearing surfaces 155'. 155", at each end of the
third opening 150, i.e. in the longitudinal direction, A. The
bearing element 51 shown in FIGS. 10A-F may substitute
the bearing element 51 shown in FIGS. 6 A-C or FIGS. 3-5.
Such ledges 156', 156" will allow a slight rotation of the
second mold plate 30 with the bearing element 51 relative to
the corresponding parallel guide surfaces 45', 45" of the
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guide rail pillar 40 to accommodate for any asymmetrical
loads on the second mold plate 30 to which the bearing
element 51 is attached.

[0172] As can be appreciated from FIG. 10F, which is a
detailed view of the ledge 156" of FIG. 10E, the removal of
material is very minute. Thus, the ledge 156" only forms a
very slight angle relative to the internal bearing surface
155",

[0173] In practice it has proven very hard to make such
ledges 156', 156" or “roundings” without introducing a
(microscopic) edge 157 at the boundary between the planar
bearing surface 155', 155" and the ledge 156', 156". Even
this very small edge 157 is expected to break the oil film
between the bearing surfaces and to increase wear on the
guide rail pillar 40 or cause locking there between.

[0174] FIGS. 7-9 show embodiments according to a first
aspect of the disclosure, which will alleviate the problems of
the prior art (FIGS. 6 A-C) and of the aspect of the disclosure
shown in FIGS. 10A-F.

[0175] According to this aspect of the disclosure, the
bearing element 51 comprises—for at least one of the guide
surfaces 45', 45" of the guide rail pillar 40—a first planar
bearing surface 64 and a second planar bearing surface 65
arranged in a common plane P, (see e.g. FIGS. 7E, 8D or
9E) and parallel to the corresponding planar guide surface
45', 45" of the guide rail pillar 40. The first planar bearing
surface 64 and the second planar bearing surface 65 are
spaced apart in the direction of the longitudinal axis A. The
first bearing surface 64 is arranged at the first end 54 of the
bearing element 51, and the second bearing surface 65 is
arranged at the second end 55 of the bearing element 51. In
order to provide a resilience of the first and second bearing
surfaces 64, 65 relative to a main body part 52 of the bearing
element 51, and thereby ensure that the first and second
bearing surface 64, 65 will follow and remain parallel to the
corresponding planar guide surface 45', 45" of the guide rail
pillar 40 to avoid any edges being the sole contact between
the guide rail pillar 40 and the bearing element 50, a cavity
74, 75; 74", 75'; 174, 175 is formed in the bearing element
51 at least partially below each of the first and second planar
bearing surfaces 64, 65.

[0176] Returning now to FIGS. 7A-E, these figures show
a first embodiment of the disclosure. FIG. 7A, in a perspec-
tive view, shows a bearing element 50 according to the
disclosure. The bearing element 51 comprises a main body
part 52 with a first end 54 and a second end 55 and a
through-going opening 150. The through-going opening 150
is configured for receiving the guide rail pillar 40.

[0177] The through-going opening 150 extends from the
first end 54 to the second end 55 of the main body part 52,
and all the way through the main body part 52.

[0178] Thereby, the longitudinal axis A of the guide rail
pillar 40 extends in the same direction as the direction from
the first end 54 to the second end 55 of the main body part
52.

[0179] The bearing element 51 is preferably arranged in an
opening 130 through a mold plate, such as a second mold
plate 30 of a mold box 1 of an injection molding machine
200 as described above. For this purpose the bearing element
51 may comprise a flange 53 with an increased extent
(perpendicular to the longitudinal axis A) relative to the
extent of the main body part 52 of bearing element 51 as also
mentioned above.
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[0180] The bearing element 51 forms part of a bearing 50
between planar guide surfaces 45', 45" of a guide rail pillar
40 of a mold box 1, for example as shown in FIGS. 6A-C,
and a second mold plate 30 of the mold box 1, where the
second mold plate 30 is moveably arranged on the guide rail
40.

[0181] The through-going opening 150 in the embodiment
shown in FIGS. 7A-F has four inner surfaces 151", 151",
152", 152", see e.g. FIG. 7D.

[0182] Preferably, the number of inner surface 151', 151",
152, 152" corresponds to the number of planar guide surface
45'.45" of the guide rail pillar 40.

[0183] At least one inner surface 151', 151", 152', 152"
comprises a first planar bearing surface 64 and a second
planar bearing surface 65 arranged in a common plane P,, as
shown in FIG. 7E, and parallel to the planar guide surface
(45', 45"). The first planar bearing surface 64 and the second
planar bearing surface 65 are spaced apart in the direction of
the longitudinal axis A. The first bearing surface 64 is
arranged at the first end 54 and the second bearing surface
65 is arranged at the second end 55 of the bearing element
51.

[0184] In the embodiment, shown in FIGS. 7A-F each of
the two longer inner surfaces 151', 151" comprises two sets
of such first and second planar bearing surfaces 64, 65, and
each of the two shorter inner surfaces 152', 152" comprises
a single set of such first and second planar bearing surfaces
64, 65.

[0185] In the shown embodiment, the first and second
planar bearing surfaces 64, 65 have a limited width, in a
direction perpendicular to the elongate axis A. However, it
will be appreciated that the width of the first and second
planar bearing surfaces 64, 65 may be varied. Thus, instead
of two set of first and second planar bearing surfaces 64, 65
on the two longer inner surfaces 151', 151", a single set of
wider/broader first and second planar bearing surfaces 64, 65
may be used, for example extending the width of the inner
surface

[0186] As shown in e.g. FIG. 7D, the first and second
bearing surfaces 64, 65 are elevated above the corresponding
inner surface 151', 151", 152', 152" of the through-going
opening 150.

[0187] As shown in e.g. FIGS. 7E and F, the first and
second bearing surfaces 64, 65 are separated by an inter-
mediary surface portion 66 being retracted from the com-
mon plane P, of the two bearing surfaces 64, 65.

[0188] As also mentioned above, a cavity 74, 75; 74', 75",
174, 175 is formed in the bearing element 51, below each of
the first and second bearing surfaces 64, 65, such that a
portion 84, 85 of the bearing element 51 is provided with a
resilience relative to the main body part 52 of the bearing
element 51.

[0189] The cavity 74, 74', 174 below the first bearing
surface 64 allows the portion 84 (on which the first bearing
surface 64 is formed) to flex (at least slightly) relative to the
main body part 52 proper, thereby providing the mentioned
resilience. Similarly, the cavity 75, 75', 175 below the
second bearing surface 65 allows the portion 85 (on which
the second bearing surface 65 is formed) to flex relative to
the main body part 52 proper, thereby providing the men-
tioned resilience.

[0190] Generally, the cavity 74; 74'; 174 below the first
bearing surface 64 may be formed as a primary cavity 74; 74'
extending into the main body part 52 of the bearing element
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51 from an end surface at the first end 54 of the bearing
element 51. And, generally, the cavity 75; 75'; 175 below the
second bearing surface 65 may be formed as a primary
cavity 75; 75' extending into the main body part 52 of the
bearing element 51 from an end surface at the second end 55
of the bearing element 51.
[0191] More specifically and as best illustrated in FIGS.
7E and 7F, the cavity, or primary cavity 74, 75 below each
of the first and second bearing surfaces 64, 65 is formed as
a ledge 74', 75'.
[0192] The ledges 74', 75' may be formed with surfaces
angled relative to the inner surface 151', 151", 152", 152".
[0193] As also shown in FIGS. 7E and 7F, the first and the
second bearing surfaces 64, 65 and the intermediary surface
portion 66 are formed on a detachable plate member 56. One
embodiment of the detachable plate member 56 as such is
shown in FIG. 7B.
[0194] The detachable plate member 56 is arranged in an
elongate depression 57 formed in the inner surface 151',
151", 152", 152" of the through-going opening 150 through
the bearing element 51.
[0195] Preferably, and as shown in the FIGS. 7A-F, the
elongate depressions 57 extends from said first end 54 to
said second end 55 of the bearing element 51.
[0196] Preferably also the detachable plate member(s) 56
is/are configured such that it/they extend(s) from said first
end 54 to said second end 55 of the bearing element 51 and
fill out the entire length of the elongate depression(s) 57.
[0197] It will be appreciated, that in this embodiment, the
portions 84, 85 of the bearing element 51 form part of the
detachable plate member 56. It will also be appreciated that
the portions 84, 85 of the detachable plate member 56 are
provided with a resilience relative to the main body part 52
by being able to flex slightly due at least to the cavities 74,
75 formed as the ledges 74', 75' in the bearing element 51.
[0198] It will be appreciated that a reverse side of the
detachable plate member 56 (reverse relative to the first and
the second bearing surfaces 64, 65) may be formed with a
single planar surface (not shown).
[0199] In other embodiments however, and as shown in
e.g. FIG. 7B, the detachable plate member 56, on the reverse
side (relative to the first and the second bearing surfaces 64,
65) comprises
[0200] a first abutment surface 64';
[0201] a second abutment surface 65' formed in a com-
mon plane, P,, with the first abutment surface 64'; and
[0202] an intermediary surface portion 66' being
retracted from the common plane P, of the two abut-
ment surfaces 64', 65'.
[0203] The intermediary surface portion 66 between the
first and the second bearing surfaces 64, 65 on one side, and
the intermediary surface portion 66' formed between the first
and second abutment surfaces 64', 65' on the reverse side the
detachable plate member 56, will—in combination allow for
a reduced material thickness between the first and the second
bearing surfaces 64, 65 which will increase the resilience of
the portions 84, 85 of the detachable plate member 56 such
that uneven load distribution on the second mold plate 30
will not cause an edge of the bearing element 51 to come into
direct contact with the planar surfaces 45.' 45" of the guide
rail pillar 40.
[0204] The elongate depression 57 formed in at least one
of the inner surfaces 151', 151", 152', 152" of the through-
going opening 150 through the bearing element 51 may in
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some (not shown) embodiments be formed with a planar
bottom surface extending the entire length of the elongate
depression.
[0205] However, as is evident from especially FIGS. 7E
and 7F, the elongate depression 57 formed in at least one of
the inner surfaces 151', 151", 152', 152" of the through-
going opening 150 through the bearing element 51, in a
preferred embodiment, comprises
[0206] a first abutment plateau 164 at the second first
end 54 of the bearing element 51
[0207] asecond abutment plateau 165 at the second end
55 of he bearing element 51, and
[0208] an intermediary depression 166 formed between
the first and second abutment plateaus 164, 165.
[0209] It will be appreciated that, in embodiments where
the elongate depression 57 formed in the inner surface 151",
151", 152', 152" is formed with an even bottomed surface
(entirely planar bottom surface), the retracted surface por-
tion 66' forms a void or space between the even bottomed
surface and the detachable plate member 56, thereby
increasing the flexibility of the bearing 50.
[0210] In embodiments, where the elongate depression 57
formed in the inner surface 151', 151", 152', 152" is formed
with the first and second abutment plateaus 164, 165 sepa-
rated by the intermediary depression 166, and the reverse
side of the detachable plate member 56, relative to the first
and the second bearing surfaces 64, 65, is formed with a
single planar surface, a similar void or space is formed
between the single planar surface of the detachable plate
member 56 and the intermediary depression 166 between the
abutment plateaus 164, 165, whereby a similar increased
flexibility of the bearing 50 may achieved.
[0211] In embodiments, where the elongate depression 57
formed in the inner surface 151', 151", 152', 152" is formed
with the first and second abutment plateaus 164, 165 sepa-
rated by the intermediary depression 166, and where the
reverse side of the detachable plate member 56, relative to
the first and the second bearing surfaces 64, 65, is formed
with retracted surface portion 66' between the first and
second abutment surfaces 64', 65', an increased size void or
space is formed between the elongate depression 57 and the
detachable plate member 56, whereby an increased flexibil-
ity of the bearing 50 may achieved.
[0212] It is noted that in embodiments, where the elongate
depression 57 formed in the inner surface 151', 151", 152,
152" is formed with the first and second abutment plateaus
164, 165 separated by the intermediary depression 166, and
where the reverse side of the detachable plate member 56,
relative to the first and the second bearing surfaces 64, 65,
is formed with retracted surface portion 66' between the first
and second abutment surfaces 64', 65', the abutment surfaces
64', 65' and the abutment plateaus 164, 165 are configured
for abutting on each other.
[0213] It will further be appreciated that (not shown)
locking means may keep the detachable plate member 56
locked in the correct position in the elongate depression 57.
[0214] FIGS. 8A-E shows another embodiment of the
bearing 50, in which the first and second bearing surfaces 64,
65 are not formed on a detachable plate member 56 arranged
in an elongate depression 57 as shown in FIGS. 7A-F.
Instead, the first and second bearing surfaces 64, 65 are
formed on portions 84, 85 formed in the sidewalls, inner
surfaces 151', 151", 152", 152", of the bearing element 51. In
principle the portions 84, 85 may be formed as (separate)
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attachable and/or detachable parts relative to the main body
part 52 of the bearing element 51. However, in a preferred
embodiment, the portions 84, 85 with the respective the first
and second bearing surfaces 64, 65 formed thereon, are
integrated with the main body part 52 of the bearing element
51.

[0215] For example the main body part 52 of the bearing
element 51 may be formed in one piece and the portions 84,
85 may be shaped by milling the cavity 74, 75 in the main
body part 52. Alternatively, the main body part 52 of the
bearing element 51 may be formed in one piece including
the cavity 74, 75 defining the portions 84, 85 in an additive
manufacturing process.

[0216] In such embodiments, the cavity 74 forms a bridge
84' between the main body part 52 as such and the portion
84 on which the first bearing surface 64 is formed. This
bridge 84' thereby has a diminished material thickness,
which will provide a desired resilience. Similarly, the cavity
75 forms a bridge 85' between the main body part 52 as such
and the portion 85 on which the second bearing surface 65
is formed.

[0217] In FIGS. 8A-E, the cavity 74; below the first
bearing surface 64 is formed as a primary cavity 74, extend-
ing into the main body part 52 of the bearing element 51
from an end surface at the first end 54 of the bearing element
51 Further, the cavity 75, below the second bearing surface
65 is formed as a primary cavity 75; 75' extending into the
main body part 52 of the bearing element 51 from an end
surface at the second end 55 of the bearing element 51.
[0218] The cavities 74, 75 extend in the same direction as
the longitudinal axis A. The length (in the direction as the
longitudinal axis A) of each of the cavities 74, 75 is
preferably such that the cavity 74, 75 stretches under half of
the first or second bearing surface 64, 65.

[0219] As was the case above, also in the FIGS. 8A-E
embodiment, the first and second bearing surfaces 64, 65 are
separated by an intermediary surface portion 66 being
retracted from the common plane Pi of the two bearing
surfaces 64, 65, In this case however, the intermediary
surface portion 66 may form part of one of the inner surfaces
151, 151", 152", 152".

[0220] The first planar bearing surface 64 and the second
planar bearing surface 65 are spaced apart in the direction of
the longitudinal axis A. The first bearing surface 64 is
arranged at the first end 54 and the second bearing surface
65 is arranged at the second end 55 of the bearing element
51.

[0221] Also in the embodiment shown in FIGS. 8A-E,
each of the two longer inner surfaces 151', 151" comprises
two sets of such first and second planar bearing surfaces 64,
65, and each of the two shorter inner surfaces 152', 152"
comprises a single set of such first and second planar bearing
surfaces 64, 65.

[0222] In the shown embodiment the first and second
planar bearing surfaces 64, 65 have a limited width, in a
direction perpendicular to the elongate axis A.

[0223] It will however, be appreciated that the width of the
first and second planar bearing surfaces 64, 65 may be
varied. Thus, instead of two set of first and second planar
bearing surfaces 64, 65 on the two longer inner surfaces
151", 151", a single set of wider/broader first and second
planar bearing surfaces 64, 65 may be used, for example
extending the width of the inner surface 151', 151".
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[0224] As shown in e.g. FIGS. 7D and 7E, the first and
second bearing surfaces 64, 65 are elevated above the
corresponding inner surface 151', 151", 152', 152" of the
through-going opening 150.

[0225] The embodiment shown in FIGS. 9A-E generally
corresponds to the embodiments described in connection
with FIGS. 8A-E above. However, in the FIGS. 8A-E
embodiment, there is provided an additional secondary
cavity 174 below the first bearing surface 64 and additional
secondary cavity 175 below the second bearing surface 65.
[0226] The additional secondary cavity 174 below the first
bearing surface 64 extends into the main body part 52 of the
bearing element 51 from the inner surface 151', 151", 152',
152" of the through-going opening 150 from a position
adjacent to the first bearing surface 64.

[0227] Correspondingly, the additional secondary cavity
175 below the second bearing surface 65 extends into the
main body part 52 of the bearing element 51 from the inner
surface 151, 151", 152', 152" of the through-going opening
150 from a position adjacent to the second bearing surface
65.

[0228] In afurther embodiment thereof, and as seen in e.g.
FIGS. 9D and 9E, the secondary cavity 174 adjacent to the
first bearing surface 64 and the secondary cavity 175 adja-
cent to the second bearing surface 64 each comprise one first
cavity portion 176 extending in a direction perpendicular to
a plane of the inner surface 151', 151", 152", 152" of the
through-going opening 150, and one second cavity portion
177 extending from the first cavity portion 176 in a direction
parallel to the inner surface 151', 151", 152', 152" of the
through-going opening 150.

[0229] Also in the latter case the portions 84, 85 of the
bearing element 51 provided with a resilience relative to the
main body part 52 by the cavities 74, 75 formed in the
bearing element 51 are formed integral with the main body
part 52 of the bearing element 51.

[0230] It will be appreciated that even though the FIGS.
9A-E embodiment shows that there is both a primary cavity
74 and a secondary cavity 174 under/below the first bearing
surface 74, and both a primary cavity 75 and a secondary
cavity 175 under/below the second bearing, in (not shown)
embodiment it will—in principle—be possible to have only
cavities of the secondary type extending under first and
second bearing surfaces 64, 65.

[0231] It will be appreciated that also in embodiments,
where the portions 84, 85 of the bearing element 51 provided
with a resilience relative to the main body part 52 by the
secondary 174, 175 formed in the bearing element 51 are
formed integral with the main body part 52 of the bearing
element 51, the main body part 52 of the bearing element 51
may be formed in one piece and the portions 84, 85 may be
shaped by milling the secondary cavity 174, 175. Alterna-
tively, the main body part 52 of the bearing element 51 may
be formed in one piece including the secondary cavities 174,
175 defining the portions 84, 85 in an additive manufactur-
ing process.

[0232] Asshown in FIGS. 8A-E and 9A-E two separations
70", 70" are provided in the bearing element 51 adjacent to
each of the first and the second bearing surface 64, 65. The
separations 70', 70" extend along a direction parallel to the
longitudinal axis A, and in an entire length of the bearing
surface 64, 65, and the separations extends from the inner
surface 151, 151", 152', 152" of the through-going opening
150 into the main body part 52. In principle the embodi-
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ments shown in FIGS. 7A-F also comprises such separations
70', 70", but they are in the shape of the elongate depression
57.

[0233] In the latter cases, where the portions 84, 85 are
integral with the main body part 53 the portions 84, 85 may
be shaped by milling the separations 70', 70" in the main
body part 52. Alternatively, the main body part 52 of the
bearing element 51 may be formed in one piece including
the separations 70', 70" in an additive manufacturing pro-
cess.

[0234] As also mentioned above, a bearing element 51
according to any of the embodiments described may be
arranged in an opening 130 through the mold plate 30 of the
mold box 1, for example as shown in FIGS. 4B and 5.
[0235] FIGS. 11A-B illustrates a bearing 50 according to
another aspect of the disclosure. The bearing 50 comprises
a bearing element 51. The bearing element 51 has a main
body part 52 with a first end 54 and a second end 55. The
bearing 50 also comprise two detachable bearing plates or
portions 84, 85 for each planar surface 45' 45" of the guide
rail pillar 40. In principle, the bearing plates or portions 84,
85 may be separate parts individually locked in position
relative to the main body part 52 of the bearing element 51
(in the direction of the longitudinal axis A) by (not shown)
locking means. However, the bearing plates or portions 84,
85 may also be connected to each other as one integrated
part (not shown), for example as the detachable plate 56
described in connection with FIGS. 7A-F. Also in this case
the bearing plates or portions 84, 85 may be locked in the
correct position relative to the bearing element 51 (in the
direction of the longitudinal axis A) by (not shown) locking
means. In either case, the bearing plates or portions 84, 85
are connected to the bearing element 51 via semi-cylindrical
surfaces 194, 195, one semi-cylindrical surface 194 at the
first end 54, and another semi-cylindrical surface 195 at the
second end 55.

[0236] It is to be noted that the figures and the above
description have shown the example embodiments in a
simple and schematic manner. Many of the specific
mechanical details have not been shown since the person
skilled in the art should be familiar with these details and
they would just unnecessarily complicate this description.

LIST OF PARTS

[0237] 1 mold box
[0238] 10 base plate
[0239] 15 second end structure of the clamping part/

clamping unit

[0240] 20 first mold plate
[0241] 21 mold cavity formed in the first mold plate
[0242] 22 first surface/side of the first mold plate and

facing toward the second mold plate
[0243] 23 second surface/side of the first mold plate
opposite to the first surface/side, and facing the base plate

[0244] 24 upper edge of the first mold plate
[0245] 25 lower edge of the first mold plate
[0246] 26 openings through the first mold plate for receiv-

ing the cylindrical guide rails in prior art mold boxes

[0247] 30 second mold plate

[0248] 31 core formed on second mold plate, and config-
ured for cooperating with the mold cavity of the first mold
plate

[0249] 32 first surface of the second mold plate and facing
toward the first mold plate
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[0250] 33 second surface of the second mold plate oppo-
site to the first surface, and facing away from the first
mold plate and the base plate

[0251] 40' guide rail system

[0252] 40" cylindrical guide rail

[0253] 40 guide rail pillar

[0254] 41 elongate body part of guide rail pillar

[0255] 42 protrusion at end of the elongate body part of the

main guide rail pillar

[0256] 43 first end of guide rail pillar

[0257] 44 second end of guide rail pillar

[0258] 45' surface of guide rail pillar

[0259] 45" surface of guide rail pillar

[0260] 46' surface of guide rail pillar

[0261] 46" surface of guide rail pillar

[0262] 50 bearing between second mold plate and guide
rail pillar

[0263] 51 bearing element

[0264] 52 main body part of bearing element

[0265] 53 flange on main body part of bearing element

[0266] 54 first end of the main body part of bearing
element

[0267] 55 second end of the main body part of bearing
element

[0268] 56 detachable plate member of bearing element

[0269] 57 clongate depression formed in the inner surface

of the through-going opening through the bearing element

[0270] 64 bearing surface, first bearing surface

[0271] 64' abutment surface on opposite side of first
bearing surface of the detachable plate member of bearing
element

[0272] 65 bearing surface, second bearing surface

[0273] 65' abutment surface on opposite side of second
bearing surface of he detachable plate member of bearing
element

[0274] 66 intermediary surface portion being retracted
from a common plane of the first and second bearing
surfaces

[0275] 66' intermediary surface portion being retracted
from a common plane of the two abutment surfaces on the
opposite sides of the first and the second bearing surfaces
of the detachable plate member

[0276] 70' separation provided in the bearing element
adjacent to, and on one side of, each of the first and the
second bearing surfaces

[0277] 70' separation provided in the bearing element
adjacent to, and on the other side of, each of the first and
the second bearing surfaces

[0278] 74 cavity, primary cavity formed in the bearing
element at first end thereof (first end primary cavity)

[0279] 74' ledge/angled surface forming the first end pri-
mary cavity

[0280] 75 cavity, primary cavity formed in the bearing
element at second end thereof (second end primary cav-
ity)

[0281] 75' ledge/angled surface forming the second end

primary cavity

[0282] 84 portion of the bearing element at second end
thereof, defined by first cavity

[0283] 85 portion of the bearing element at second end
thereof, defined by second cavity

[0284] 100 molded object

[0285] 105 plastic granules
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[0286] 120 first opening, opening in/through the first mold
plate
[0287] 121 first section of first opening in/through the first

mold plate

[0288] 122 second section of first opening in/through the
first mold plate/enlargement

[0289] 130 second opening, opening in/through the second
mold plate

[0290] 131 first section of the second opening in/through
the second mold plate

[0291] 132 second section of the second opening
in/through the second mold plate

[0292] 150 third opening, through-going opening/formed
through the bearing element

[0293] 151" inner surface of through-going opening/third
opening

[0294] 151" inner surface of through-going opening/third
opening

[0295] 152 inner surface of through-going opening/third
opening

[0296] 152" inner surface of through-going opening/third
opening

[0297] 155 internal bearing surface

[0298] 155" internal bearing surface

[0299] 156' ledge or rounding

[0300] 156" ledge or rounding

[0301] 157 edge

[0302] 164 abutment plateau, first abutment plateau,

formed in the elongate depression formed in the inner
surface of the through-going opening at a first end of the
bearing eclement

[0303] 165 abutment plateau, second abutment plateau,
formed in the elongate depression formed in the inner
surface of the through-going opening at a second first end
of the bearing element

[0304] 166 intermediary depression formed between the
first and second abutment plateaus in the elongate depres-
sion formed in the inner surface of the through-going
opening through the bearing element

[0305] 174 cavity, secondary cavity (first end secondary
cavity) formed in the bearing element at first end thereof

[0306] 175 cavity, secondary cavity (second end second-
ary cavity) formed in the bearing element at first end
thereof

[0307] 176 first cavity portion

[0308] 177 second cavity portion

[0309] 194 semi-cylindrical surfaces

[0310] 195 semi-cylindrical surfaces

[0311] 200 injection molding machine

[0312] 201 mount/frame of injection molding machine
[0313] 210 injection unit/injection part of injection mold-

ing machine

[0314] 220 reciprocating screw of injection molding
machine
[0315] 225 nozzle at the entrance to the clamping part of

injection molding machine

[0316] 226 sprue channels in the base plate of the mold
box
[0317] 230 drive mechanism for driving reciprocating

screw of injection molding machine

[0318] 240 hopper of injection molding machine

[0319] 250 heating devices surrounding the reciprocating
screw of the injection molding machine
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[0320] 260 barrel surrounding reciprocating screw of
injection molding machine

[0321] 270 clamping unit/clamping part of injection mold-
ing machine

[0322] 280 linear drive mechanism for linearly displacing
the moveable platen and or the second mold plate 30

[0323] 290 moveable platen

[0324] A longitudinal axis of a guide rail pillar

[0325] P, common plane of first and second bearing sur-
faces

1. A bearing between planar guide surfaces of a guide rail
pillar of a mold box and a mold plate of the mold box, the
mold plate being moveably arranged on the guide rail pillar,
the guide rail pillar having a longitudinal axis, the bearing
comprising:

a bearing element having a main body part with a first end
and a second end and defining a through-going opening
for receiving said guide rail pillar, the through-going
opening extending from said first end to said second
end through said main body part, and the through-going
opening having one inner surface for each planar guide
surface of the guide rail pillar,

wherein, for at least one of the planar guide surfaces of the
guide rail pillar, the bearing element comprises a first
planar bearing surface and a second planar bearing
surface arranged in a common plane and parallel to at
least one of the planar guide surfaces, and spaced apart
in the direction of directionally towards the longitudi-
nal axis, the first planar bearing surface arranged at the
first end and the second planar bearing surface arranged
at the second end of the bearing element,

wherein the first and second planar bearing surfaces are
elevated above the corresponding inner surface of the
through-going opening,

wherein the first and second planar bearing surfaces are
separated by an intermediary surface portion being
retracted from the common plane of the two planar
bearing surfaces, and

wherein, below each of the first and second planar bearing
surfaces, a cavity is formed in the bearing element,
such that a portion of the bearing element is provided
with a resilience relative to the main body part of the
bearing clement.

2. The bearing according to claim [ wherein the cavity
below the first bearing surface comprises a primary cavity
extending into the main body part of the bearing element
from an end surface at the first end, and wherein the cavity
below the second bearing surface comprises a primary
cavity extending into the main body part of the bearing
element from an end surface at the second end.

3. The bearing according to claim 2, wherein the cavity
below each of the first and second bearing surfaces is formed
as a ledge.

4. The bearing according to claim 1, wherein the first and
the second bearing surfaces and the intermediary surface
portion are formed on a detachable plate member,

wherein the detachable plate member is arranged in an
elongate depression formed in the inner surface of the
through-going opening through the bearing element,
the elongate depression extending from said first end to
said second end of the bearing element.

5. The bearing according to claim 4, wherein the detach-

able plate member, on a reverse side relative to the first and
the second bearing surfaces comprises:
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a first abutment surface;

a second abutment surface; and

an intermediary surface portion being retracted from a

common plane of the first and second abutment sur-
faces.

6. The bearing according to claim 4, wherein the elongate
depression formed in the inner surface of the through-going
opening through the bearing element comprises:

a first abutment plateau at the second first end of the

bearing element;

a second abutment plateau at the second end of the

bearing element, and

an intermediary depression formed between the first and

second abutment plateaus.

7. The bearing according to claim 1, wherein the cavity
below the first bearing surface comprises a secondary cavity
extending into the main body part of the bearing element
from the inner surface of the through-going opening from a
position adjacent to the first bearing surface; and

wherein the cavity below the second bearing surface

comprises a secondary cavity extending into the main
body part of the bearing element from the inner surface
of the through-going opening from a position adjacent
to the second bearing surface.

8. The bearing according to claim 7, wherein the second-
ary cavity adjacent to the first bearing surface and the
secondary cavity adjacent to the second bearing surface each
comprise one first cavity portion extending in a direction
perpendicular to a plane of the inner surface of the through-
going opening and one second cavity portion extending from
the first cavity portion in a direction parallel to the inner
surface of the through-going opening.

9. The bearing according to claim 1, wherein the portions
of the bearing element provided with a resilience relative to
the main body part by the cavities formed in the bearing
element are formed integral with the main body part of the
bearing element.

10. The bearing according to claim 1, wherein two sepa-
rations are provided in the bearing element adjacent to each
of the first and the second bearing surface, the separations
extending along a direction parallel to the longitudinal axis,
and in an entire length of the bearing surface, and the
separations extending from the inner surface of the through-
going opening into the main body part.

11. The bearing according to claim 10, wherein the guide
rail pillar comprises two parallel planar guide surfaces and
where the bearing element comprises two opposed parallel
inner surfaces corresponding to the two parallel planar guide
surfaces, and where each of the two opposed parallel inner
surfaces comprises at least one set of first and second
bearing surfaces.

12. The bearing according to claim 11, wherein the guide
rail pillar comprises a first two parallel planar guide surfaces
and a second two parallel planar guide surfaces perpendicu-
lar to the first two parallel planar guide surfaces, , and where

13
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the bearing element comprise a first two opposed parallel
inner surfaces corresponding to the first two parallel planar
guide surfaces, and a second two opposed parallel inner
surfaces corresponding to the second two parallel planar
guide surfaces, and where each of the parallel inner surfaces
comprises at least one set of first and second bearing
surfaces.

13. The bearing according to claim 1, wherein the bearing
element is arranged in an opening through the movable mold
plate of the mold box.

14-15. (canceled)

16. A bearing assembly for supporting a guide rail through
a bore of a molding plate, the bearing assembly comprising:

a bearing element having an internal sidewall defining a
first bearing surface cavity; and

a first plate member coupled to the bearing element for
flexing into the first bearing surface cavity and forming
a first bearing surface for supporting the guide rail.

17. The bearing according to claim 16, wherein the
internal sidewall further defines a second bearing surface
cavity, the bearing assembly further comprising a second
plate member coupled to the bearing element for flexing into
the second bearing surface cavity.

18. The bearing according to claim 17, wherein:

the bearing element is an elongated bearing element
extending along an axis; and

the first and second plate members are axially aligned and
spaced apart along the axis.

19. The bearing according to claim 17, wherein the first
and second plate members are connected by an intermediary
recessed portion.

20. The bearing according to claim 17, wherein the first
and second plate members are not connected.

21. The bearing according to claim 17, wherein the first
and second plate members are integrally formed with the
bearing element.

22. A mold box for an injection molding machine, the
mold box comprising:

a first mold plate;

a second mold plate;

a guide rail system configured for guiding the second
mold plate linearly away from and towards the first
mold plate; and

a bearing arranged in a bore of the second mold plate for
supporting the guide rail pillar, the bearing having first
and second planar bearing surfaces, the first and second
planar bearing surfaces formed on an internal sidewall
of the bearing, aligned with and adjacent to an elongate
cavity extending into the internal sidewall of the bear-
g,

wherein the first and second planar bearing surfaces are
configured to flex into the elongate cavity to prevent the
guide rail system from tensioning unevenly on the
internal sidewall of the bearing.

#* #* #* #* #*
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